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IN O U T L I N I N G  THE DEVELOPMENT of bibliog- 
raphy for the literature in the field of biology, the best approach seems 
to be historical. An attempt will be made to show the definite changes 
in the development of the biological field and to indicate how the 
bibliographic sources endeavor to adjust to these changes, Titles of 
some of the outstanding sources will be mentioned, and criticisms 
offered when needed. Suggestions will be offered for future directions. 
The term “biology,” as used in this survey, will not cover agriculture, 
medicine or psychology, as they will be treated separately. 
Biology, as a field of study, is regarded as having originated with 
the Greeks about 504) B.C. with the study of animal structure and 
human anatomy. The word “biology” was created by Lamarck, al- 
though apparently it was first used by Gottfried Treviranus in his 
Biologie, oder die Philosophie der lebenden Natur (Gottingen, 1802- 
22). Biology, as a definite subject, did not arise until about 1860 when 
the nature of protoplasm was first clearly pointed out by Max Schultze. 
Developmental Phase, from Ancient Times to  1800. These were the 
ages of a general approach to science, The investigations in the field 
now known as biology were closely associated with medicine and 
agriculture. There was no great need for knowledge about other in- 
vestigations. Also the means of a suitable method to distribute this 
information did not occur until after the invention of the printing 
press. Block printing was used in China as early as 868. Printing was 
not developed in Europe until about 1450. 
Later need for historical knowledge of early investigations in vari- 
ous branches of science produced some very well-known works, such 
as Louis Agassiz’s Bibliographia Zoologiae et  Geologiue, 1848-54; 
Wilhelm Englemann’s Bibliotheca Historico-Naturalis, 1846; Benjamin 
D. Jackson’s Guide to the Literature of Botany, 1881; and George A. 
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Pritzel’s Thesaurus Literaturae Botanicae, 1872-1877. All of these bib- 
liographies had author and vaned types of subject approaches with 
the exception of Agassiz, which lacked the subject approach. 
T h e  Nineteenth Century. This is the period of the development of 
special fields. One can gain some knowledge of this development from 
a chronological listing of the establishment of special societies. As a 
particular subject field developed, the need for a special society to 
serve those interested in that field arose. These developments carry 
over into the next period which will be discussed under “Present 
Trends.” 
To meet the needs of these special subject fields, indexes and ab- 
stract journals were developed that were more specialized than the 
earlier bibliographies. However, as usual, the great development of 
the abstract journals came much later than the need for them. Some 
of these will be mentioned in our discussion of the next period. 
There were forerunners of the abstract type of bibliography. One 
good example was the German title Archiv fur Naturgeschichte, 
(Berlin, 18351944). This was initially an annual publication listing 
some of the articles in the major fields of “natural history.” Later a 
much more comprehensive special section was established which in- 
cluded a review of the literature and a statement of its contents. This 
was an early form of the abstract journal which developed later. The 
chief difficulty with the Archiv was the lack of indexing. In the late 
nineteen-twenties this publication became irregular. It was discon-
tinued in 1944 and subsequently became the more specific Zeitschrift 
fur Wissenschaftliche Zoologie which is still published. 
Another example indicating the trend in the bibliography field is 
Alfred Rehder’s The Bradley BibZiography (Cambridge, Riverside 
Press, 1911-18). This five-volume set serves as a guide to the publica- 
tions on woody plants up to 1900. The f2th volume includes an author 
and subject index to the entire set. Volumes 1-4 are arranged by special 
fields, making this work one of our better aids in the field of botany. 
In the field of zoology one of the better known indexes is the 
Zoological Record. It was established in 1865 in London by the Zoo-
logical Society and is still published. This publication started as a 
combined abstract and index but about 1905 became a pure index 
which is limited, in general, to taxonomic material. A major disad- 
vantage is the arrangement by scientific class each of which is ar- 
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ranged by author with a subject index. Its chief fault is the lack of a 
general index to the entire volume. 
The coverage for this period is mainly by indexes, usually having 
only the author or general subject approach. During the next period, 
more special indexes developed to meet special needs. This idea of 
needs determining the trends of development of bibliographical aids, 
and the obvious time-lag involved, will be stressed throughout this 
survey. 
During this period we have seen the development of many special 
fields. Up to now the emphasis has been on general treatment of the 
biological field, and then emphasis on botany, zoology and medicine. 
Microbiology was included in botany, entomology in zoology and 
physiology in medicine or zoology. As a result indexes followed the 
same pattern. Some exceptions occurred late in the period such as 
Zentralblatt fur  Physiologie (Leipzig, 1887-1921 ) . 
Of nineteenth-century foreign bibliographies, the German publica- 
tions are the most complete and accurate. Other countries stressed 
mostly local material, as did even early German bibliographers like 
Engelmann. 
Present Trends (1900-date). This is the period which will receive the 
most emphasis. We shall attempt to summarize the changes in the 
various phases which have or will have influence on the bibliography 
of the entire field of biology. Actual changes in the types and arrange- 
ments of bibliographies already in existence at the time of writing will 
be mentioned. Further possible changes that may result will be dis- 
cussed under “Future Trends.” 
There is a clear trend toward the interrelationship of the various 
biological sciences, especially with the physical sciences. As a result 
we now have research and course offerings in biochemistry, bioclima- 
tology, biophysics and other similar fields. In addition courses are 
offered in special fields such as experimental biology, genetics (in the 
broad sense), molecular biology, photosynthesis, population biology, 
quantitative biology and the electron microscope. 
To prepare students for this “interrelated” science, basic courses are 
now being offered stressing such interrelationships in more generalized 
studies such as “The Cell,” “The Biology of the Organism,” and “Popu- 
lation Biology.” This trend will increase the need for more thorough 
training in such fields as chemistry, physics, and certain phases of 
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engineering, geography, mathematics and psychology. All of this 
demonstrates a cycle from general to special and back to general 
(from Natural History to specific fields and back to general or modern 
biology), 
Furthermore, with the development and increased use of the elec- 
tron microscope and the rapid rate of new chemical discoveries 
(DNA, RNA) biology has entered a revolutionary phase. The result 
is a rapid uniting of previous concepts so that separate fields are losing 
their separate identities, 
All these changes have resulted in a great increase in the number of 
publications being issued and in the need for a more rapid method of 
making this information available to the research workers. 
Two effects which should be noted are: 
(1) The establishment of new types of publications. Examples in- 
clude Biochimica et Biophysica Acta. Previews (Amsterdam, 196l/ 
6.2- ) which is a listing of titles and summaries of forthcoming 
papers in their regular publication Biochimica et Biophysica Acta 
(New York, 1947- ) and Biochemical and Biophysical Research 
Communications (New York, 1959- ) which is for rapid publica- 
tion of reports of current investigations. In the latter the articles are 
reproduced directly from manuscripts by an offset printing process. 
( 2 )  The rapid increase in the establishment of new serials to cover 
the work in more and more highly specialized fields of research. We 
shall not attempt to illustrate this development. 
The coverage of the literature in the field of biology is subject to, 
and will continue to be subject to ever-increasing demands for con- 
stant change due to the above-mentioned conditions. Bibliographic 
adaptations to meet these demands have previously been slow in de- 
veloping, but in recent years the tempo has become more rapid. 
Adaptations are of two general types. 
The &st includes coverage of recent literature in the most rapid 
way possible. This is especially necessary in the field of physico- 
chemical methodology. Two titles which are very helpful to investiga- 
tors and librarians are Current Contents, since 1958 published in 
Philadelphia by the Institute for Scientific Information, and Chemical 
Titles, a publication of the American Chemical Society which has 
been issued semi-monthly since 1961. Current Contents is a reproduc- 
tion of the contents pages of more than 800 foreign and domestic re- 
search journals, many in advance of publication. It is a weekly guide 
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to chemical, pharmaco-medical and life sciences. Chemical Titles 
covers some 700 journals of pure and applied chemistry and chemical 
engineering. Each issue is in three parts: ( 1)keyword index, ( 2 ) bib-
liography, and (3) author index. Many of these papers are pre-publi- 
cation citations. From the librarian’s standpoint the second is the more 
useful because of the three approaches, Individuals wishing to follow 
specific titles find Current Contents very useful. 
The second general type of bibliographic adaptation is the abstract 
journal, now in its period of greatest development. These sources of 
bibliographic information in addition to their summary of contents 
also developed a number of special indexes to supply needed informa- 
tion more concisely. The greatest development came after 1920. Ex- 
amples include Chemical Abstracts, (Easton, Pa., 1907- ); Berichte 
uber die Wissenschaftliche Biologie, (Berlin, 1926- ); Resumptio 
Genetica (The Hague, 1924-53) and Biological Abstracts (Philadel-
phia, 1926- ). Until 1959, when it changed to B.A.S.Z.C., Biological 
Abstracts used author, subject, geographical, systematic and paleonto- 
logical indexes. Chemical Abstracts has author, subject, formula, 
patent and accumulative indexes, and in 1960 introduced changes to 
stress their Keyword index. The Berichte uses the basic author and 
subject index, while Resumptio Genetica separated abstracts from 
the indexes which stressed such phases as general, human, zoological 
and botanical genetics. In addition, Resumptio Genetica had annual 
author, subject, and Latin name indexes. A publication of more recent 
origin, the Citation Index, stresses references related to the citation 
under consideration. 
Foreign language coverage has been increased by the addition of 
other titles, two of which I shall give as examples: (1) Excerpta 
Medica (Amsterdam, 1947- ), now split into sections covering 
medical and related fields and published separately (e.g., Section IZB, 
Biochemistry and Section X X Z .  Developmental Biology and Teratol- 
o g y ) ,  and ( 2 )  France, Centre National de la Recherche Scientifique, 
Bulletin Analytique (1940-55) , which became Bulletin Signaldtique 
(1956-60) and since 1961 has been issued in separate series. This 
second title attempts to cover both biological and physical sciences. 
Another great help is the wide development of translations of Rus- 
sian titles which then appear in American and English indexes. 
Suggestions and criticisms. Various suggestions and criticisms, pre- 
sented for consideration, can be merely listed. All are based on the 
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survey so far presented, but there is no specific natural sequence for 
their arrangement. 
(1) From a librarian’s viewpoint, I would like to suggest that we 
have too many different abstracts and indexes-in other words, over- 
specialization. One does not know where to look for an exhaustive 
coverage because a topic may be treated under a number of dis- 
ciplines. 
(2 )  Many works do not give a clear indication of their coverage. 
More recent ones such as Chemical Titles and Current Contents are 
exceptions. Biological Abstracts and Chemical Abstracts do have oc- 
casional lists of materials covered. 
( 3 )  Less time and space should be spent on abstracting; as a result, 
indexing could be speeded up. Abstracts are helpful, however, in the 
case of foreign language articles if the abstract is in English. 
(4)There is a serious gap in literature coverage in biology be- 
tween 1900 and 1925. One source for the period can be found in the 
various subject divisions of the International Catalogue of Scientific 
Literature (London, Harrison and Sons, 1901-20) but it is not always 
satisfactory. 
(5) We need one title for complete coverage of the biological fields. 
Biological Abstrads is striving for that goal with the publication of 
their new title BioResearch Titles (Philadelphia, 1965- ), which 
corrects some of the faults of delay and incomplete coverage. 
(6)  The two new index systems, B.A.S.I.C. for Biological Abstracts 
and Keyword for Chemical Abstracts, rely on the title of the paper 
for giving a complete idea of the content of the papers. In my estima- 
tion, this is not and cannot be accurate. Some authors may select titles 
which they consider clever, and others may choose titles which are 
too brief to be informative. Recently Biological Abstracts has been 
adding editorial notes in parentheses to supplement deficient titles. 
I believe the old system of keywords being determined by the indexer 
is much more logical. Chemical Abstracts does retain the subject 
index for the annual index or volume index, which helps correct this 
shortcoming. 
Future Trends. We may expect a greater development of the interrela- 
tionship of biology with other subject fields, especially the physical 
sciences. This will produce greater progress, especially in develop 
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mental biology and other related fields, and will also result in a 
changed emphasis in the undergraduate curriculum. 
The Federal Government’s extensive space programs will influence 
the biological fields. In fact, it has already done so through govern- 
ment financed research, Findings concerning the possible existence 
of life on other planets will determine the course of future investiga- 
tions and could lead to extensive taxonomic research. The effects of 
outer space on man have influenced and will influence physiological 
and medical research, as is shown by the recent development of the 
field of exobiology. Advances in physico-chemical methods will affect 
our knowledge of the origin of life. Present investigations have pro- 
duced some outstanding results. 
Our bibliographic approach is already influenced by these develop- 
ments, All this new information must be made available to investi- 
gators. One attempt to tackle the problem is a new series by the 
National Aeronautics and Space Administration on Extraterrestrial 
Life; a Bibliography (1965- ). 
Future libraries will no doubt be fully automated. Inquiries from 
the research worker and other individuals may be answered from a 
central computer by methods related to television. As a result, our 
present bibliographic procedures may be reorganized, so that depart- 
mental collections, for instance, will no longer be needed. All informa- 
tion specialists will be found in one central location. Special indexes 
and abstracts will be a thing of the past. Even the dissemination of 
information gained in research and other developments may take on 
a different form from the present one of the printed word. In spite of 
all these new developments, I do not feel that we will ever be able 
to do away with trained subject field specialists. 
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